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ABSTRACT. Background. The ability to measure and
improve the quality of children’s health care is of national importance. Despite the existence of numerous
health care quality measures, the collective ability of
measures to assess children’s health care quality is unclear. A review of existing health care quality measures
for children is timely for both assessing the current state
of quality measures for children and identifying areas
requiring additional research and development.
Objectives. To identify and collect current health care
quality measures for child health and then to systematically categorize and classify measures and identify gaps
in child health care quality measures requiring additional development.
Design/Methods. We first identified child health care
quality instruments with assistance from staff at the
Agency for Healthcare Research and Quality, experts in
the field, the Computerized Needs-oriented Quality
Measurement Evaluation System, the Child and Adolescent Health Measurement Initiative, and a medical literature review. From these instruments, we then selected
clinical performance measures applicable to children
(aged 0 –18 years). We categorized the individual measures into the Institute of Medicine’s framework for the
National Health Care Quality Report. The framework
includes health care quality domains (patient safety, effectiveness, patient-centeredness, and timeliness) and
patient-perspective domains (staying healthy, getting
better, living with illness, and end-of-life care). We then
determined the balance of the measures (how well they
assess care for all children versus children with special
health care needs) and their comprehensiveness (how
well the measures apply to the developmental range of
children). Finally, we analyzed the ability of the measures to assess equity in care.
Results. We identified 19 measure sets, and 396 individual measures were used to assess children’s health
care quality. The distribution of measures in the health
care quality domains was: safety, 14.4%; effectiveness,
59.1%; patient-centeredness, 32.1%; and timeliness,
33.3%. The distribution of measures in the patient-perspective domains was: staying healthy, 24%; getting better, 40.2%; living with illness, 17.4%; end of life, 0%; and
multidimensional, 23.5% (measures were multidimensional if they applied to >1 domain). Most of the measures were meant for use in the general pediatric popuFrom the *Center for Child and Adolescent Health Policy, Harvard Medical
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lation (81.1%), with a significant proportion designed for
children with special health care needs (18.9%). The majority (>79%) of the measures could be applied to children across all age groups. However, there were relatively few measures designed specifically for each
developmental stage. Regarding the use of measures to
study equity in health care, 6 of the measure sets have
been used in previous studies of equity. All the survey
measure sets contain items that identify patients at risk
for poor outcomes, and 4 are available in languages other
than English. However, only 1 survey (Consumer Assessment of Health Plans) has undergone studies of crosscultural validation. Among the measure sets based on
administrative data, 3 included infant mortality, a wellknown measure of health disparity.
Conclusions. There are several instruments designed
to measure health care quality for children. Despite this,
we found relatively few measures for assessing patient
safety and living with illness and none for end-of-life
care. Few measures are designed for specific age categories among children. Although equity is an overarching
concern in health care quality, the application of current
measures to assess disparities has been limited. These
areas need additional research and development for a
more complete assessment of health care quality for
children. Pediatrics 2004;113:199 –209; quality of care,
child health, health care quality, Institute of Medicine,
quality framework.
ABBREVIATIONS. AHRQ, Agency for Healthcare Research and
Quality; IOM, Institute of Medicine; SCHIP, State Children’s
Health Insurance Program; CAHMI, Child and Adolescent Health
Measurement Initiative; FACCT, Foundation for Accountability;
CSHCN, children with special health care needs; PHDS, Promoting Healthy Development Survey; YAHCS, Young Adults Health
Care Survey; CAHPS, Consumer Assessment of Health Plans.

T

he increase in quality measures can partly be
traced to the President’s Advisory Commission
on Consumer Protection and Quality in the
Health Care Industry. Another impetus was passage
of Title IX of the Healthcare Research and Quality
Act of 1999. This requires the Agency for Healthcare
Research and Quality (AHRQ) to issue an annual
public report on health care quality in the United
States beginning in 2003.1 In preparation, AHRQ
funded the Institute of Medicine (IOM) to report
recommendations on selecting measures for this annual report. The report will include a report on child
health care quality; however, AHRQ and others have
long understood that measures of health care quality
for children are not as well developed as those for
adults.2– 6
During the 1990s, observers remarked on the pauPEDIATRICS Vol. 113 No. 1 January 2004
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city of valid and reliable quality measures for children’s health care.7 In response, federal and privatesector funders have invested millions of dollars in
the development, testing, and implementation of
quality measures for children’s health care. Several
measures have been or are being developed, and
others are being used in practice. However, there has
been no comprehensive look at the scope of measures in terms of the categories recommended by the
IOM and the extent to which these measures have
been or are likely to be useful to those responsible for
assessing and improving the quality of health care
for children.
CHALLENGES OF HEALTH CARE QUALITY
ASSESSMENT FOR CHILDREN

The major challenges to assessing health care quality for children relate to their unique needs as a
patient population, recent changes in health care systems for children, and the lack of pediatric focus in
current health care quality measures.
Children differ from adults in many ways that
affect our ability to evaluate the quality of their
health care. Several authors have identified 4 specific
areas of challenge to conducting child health services
research, including development of health care quality measures: 1) development, 2) dependency, 3) different epidemiology, and 4) demographics.8 –10
• Development: Childhood is marked by rapid developmental changes that affect functioning, cognition, and health care needs. As children grow
and develop, their health care utilization changes
as well as the preventive care they require.11 Quality measures based on child functioning are challenging to construct, because child functioning
generally improves with age.
• Dependency: Children depend on their caregivers
for access to the medical system and health-related
care. Consequently, researchers often depend on
caregivers to provide information regarding children’s health outcomes and experiences with care.
Compared with studies of adult self-report, less
work has been done to determine the validity of
parental report of processes of care compared with
other methods of data collection.12
• Different Epidemiology: The majority of children
do not suffer from chronic conditions or disabilities, and their interactions with the health care
system are focused on prevention and treatment
for acute illnesses. Health care quality outcomes
based on wellness present a methodological challenge to researchers because of the need to measure absence of disease, which is the normal state
for most children. Also, the low rates of children
with serious medical conditions pose significant
methodological challenges for obtaining valid results.
• Demographics: Children are more likely to live in
poverty than any other segment of the population.
In addition to the effects on access to health and
health outcomes, living in poverty increases the
likelihood of using publicly funded sources of
health insurance (ie, Medicaid and the State Chil200

dren’s Health Insurance Program [SCHIP]). As a
result, public policy changes regarding financing
of health care will have a large impact on children.
The increased racial/ethnic diversity observed in
the United States is well represented among children. Racial disparities in health care have been
well documented, and this increased diversity
may affect the quality of care given to children.13
CHALLENGES OF QUALITY HEALTH CARE FOR
CHILDREN

As stated above, children are more likely to live in
poverty than other segments of the American population, resulting in a greater dependency on public
sources of health insurance (ie, Medicaid and
SCHIP). These programs have adopted managed
care to contain costs, and children currently represent more than half of the Medicaid managed care
patients.14 As these programs implement managed
care policies to contain costs, there is increased concern about the effects of these changes on health care
quality for children.15–18 In addition, chronic conditions, notably asthma, are increasing in prevalence,
particularly among low-income children. The convergence of increased medical need with increased
enrollment in publicly financed health care further
raises concerns about the quality of health care for
children.19,20 Other changes in health policy limiting
hospital stays for newborns have also raised concerns about the quality of care and outcomes for
newborns.21,22
A review of the current state of health care quality
measures for children is timely for several reasons. In
addition to Title IX of the Healthcare Research and
Quality Act that requires AHRQ to issue an annual
public report on health care quality in the United
States, it is almost 5 years since the landmark conference, Improving Quality of Health Care for Children.4 A number of subsequent developments show
that quality of care for Americans, including children, is of growing concern. These developments
include creation of the National Quality Forum,23
requirements for quality assessments in Medicaid
managed care and the SCHIP programs, formation of
the Child and Adolescent Health Measurement Initiative (CAHMI), a national collaboration to develop
a core set of child health care quality measures,24 the
National Initiative for Children’s Healthcare Quality,
a program to improve child health care quality at the
practice level,25 large private purchaser initiatives in
quality (the Leapfrog Group),26 and a Congressionally mandated study of federal quality assessment
and improvement programs.1
The purpose of this project was to collect and
review health care quality measures for children,
systematically categorize and classify measures, assess the current status of health care quality measures for children, and identify areas in need of
additional research, development, and funding.
PROJECT OVERVIEW

We used the framework in the report commissioned by AHRQ from the IOM, Envisioning the National Health Care Quality Report,1 to categorize health
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care quality measures. We classified measures according to the IOM quality and patient-perspective
domains outlined in the IOM framework. In addition, we assessed the balance and comprehensiveness of the measures as a set. The IOM proposes
equity as an overarching dimension across the
framework; for the purposes of this project, we evaluated the application of the measures to analyses of
equity. Last, using results from these analyses, we
identified areas of health care quality measurement
that are well developed for pediatric health as well as
those that require additional development. A goal of
this article is to provide information to identify priority areas for future research in the development of
health care quality measures for children.¶
IOM FRAMEWORK FOR THE NATIONAL HEALTH
CARE QUALITY REPORT

The IOM report Envisioning the National Health Care
Quality Report1 is the most extensive description of
quality-measurement criteria to date, although it
does not focus on specific populations such as children. We will describe the IOM framework briefly
here; for a detailed description of the framework, we
recommend reading the full monograph.27
Domains in Quality Framework

The first dimension in the framework outlines areas of health care quality. The IOM committee chose
to define the areas for improving quality by using 4
domains: 1) safety, 2) effectiveness, 3) patient-centeredness, and 4) timeliness.
• Safety refers to patient safety when interacting
with the health care system. It specifically includes
safety related to diagnosis of conditions (missed
diagnoses and incorrect diagnoses), treatment errors, and safety from injury in health care settings.
• Effectiveness refers to the provision of appropriate
health services based on a scientific understanding
of the risk and benefits associated with care. It
includes measures of overuse and underuse and
can be applied across the spectrum of care, (ie,
preventive, acute, and chronic care and care for
specific conditions).
• Patient-centeredness refers to patients’ experiences of care and the presence of an effective partnership among patients, providers, and their families. These interactions allow for medical
decisions that respect patients’ views and provide
them with education to make decisions and participate in their own care.
• Timeliness refers to minimizing delays in accessing the medical system, delays within the medical
system, and delays in coordination between different components of the medical system.
The second major dimension in the quality framework is the patient (or consumer) perspective of
health care, drawn from a consumer quality information framework set forth by the Foundation for Ac¶ Although mental and dental health are important components of health
care for children, inclusion of those areas was beyond the scope of this
study.

countability (FACCT).28 Patients turn to the health
care system for essentially 4 reasons: 1) to stay
healthy, 2) to get better when ill or injured, 3) to
manage an ongoing or chronic condition, and 4) for
care at the end of life.
Staying healthy refers to preventive care. It includes screening procedures, counseling to avoid
health risk behaviors, and interventions to prevent
illness. Getting better refers to recovering from an
acute illness or injury. It includes acute care for limited illnesses and follow-up of an episode of care.
Living with an illness or disability refers to management of an ongoing condition that affects health or
functioning. It includes management of chronic conditions and efforts to prevent exacerbations of the
condition. End-of-life care refers to management of
the patients’ and families’ needs related to a terminal
illness. Because children are a healthy population,
we did not anticipate many measures within this
domain.
The IOM framework proposes the classification of
measures in a matrix with these 2 dimensions. As an
example, measures could address the safety, effectiveness, patient-centeredness, or timeliness of care
designed to keep patients healthy.
Balance and Comprehensiveness

The IOM proposes that the set of measures for the
National Health Care Quality Report should provide
balance and comprehensiveness. Balance and comprehensiveness refer to the scope of measures within
the framework. Although some measures may focus
on patient-centeredness, others will focus on effectiveness. Taken in total, they should assess all aspects
of health care quality and provide a balanced assessment of care that includes both positive and negative
aspects of care.
Balance and comprehensiveness also refer to a
wide range of patients and clinical settings. They can
refer to patients over the entire life cycle, those who
are well, those with specific conditions, patients who
are hospitalized, those in chronic care facilities, or a
geographic range of patients. Some measures will
apply to all children (eg, vaccination status), whereas
others will apply to subgroups (eg, care for asthma
or after hospitalization). Both types of measures are
important for contributing to the overall assessment
of health care quality.
Last, an overarching concern regarding health care
quality is equity. The IOM has proposed that the
National Health Care Quality Report should include
analyses of the equitable quality of care, which can
include comparative assessments of quality for patients by race, income, insurance type, or geographic
location.
METHODS
We began by identifying health care quality-measure sets. We
then established criteria to define each of the IOM health care
quality components and criteria for evaluating measures. Each
measure set then was analyzed by using the analytic plan we
developed. We assessed the entire set of health care qualitymeasure sets for strengths and weaknesses in determining the
health care quality of children.
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Identification of Health Care Quality-Measure Sets#

Classification of Measures Into IOM Framework

Staff at AHRQ generated an initial list of health care qualitymeasure sets for inclusion in the study. Because many well-studied sets of measures have not been published yet, we then contacted national experts in the field (including measure developers
and funders) to help identify additional measures that are well
known, widely used, or well developed. Last, we conducted a
10-year review of the medical literature using the keywords “quality,” “quality of health care,” “quality indicators,” and “quality
assurance” limited to children aged 0 to 18 years. From the identified measure sets, we included health care quality measures that
met our definition of clinical performance measures in the analyses. Many of the measure sets contained measures that applied to
adult populations. We limited our analyses to measures that applied to patients aged 0 to 18 years.

Our criteria for operationalizing the domains of health care
quality framework were based on 2 IOM reports: Envisioning the
National Health Care Quality Report1 and Crossing the Quality
Chasm.32 These reports provided a conceptual framework for defining the health care quality and consumer-perspective domains.
Because classification of existing pediatric measures has not been
undertaken by using the IOM framework, we reviewed the definitions of each domain, defined the criteria for their operationalization, and tested our methods with measures selected from
various quality-measurement sets. The criteria were reviewed by
all members of the research team and modified based on collective
feedback.
In the process of conducting the analyses, we found that some
measures did not fall neatly into the classification system. As
examples, being assigned a primary care provider and physician
coordination of care can be applied to each consumer-perspective
domain: staying healthy, getting better, living with illness, and
end-of-life care. As a result, we added a nondimensional domain
for measures that could be applied to all domains.
When analyzing measures of care related to chronic conditions
with intermittent exacerbations (eg, asthma or depression), we
categorized quality measures for the exacerbation both within the
“getting-better” and “living-with-illness” patient-perspective domains.
We conducted a measure-by-measure analysis. Note that the
categorizations are not mutually exclusive. Measures could be
categorized into more than one domain of quality and the consumer perspective (see Fig 1). As an example, the Health Plan
Employer Data and Information Set measure of timely follow-up
after mental health hospitalization is a measure of both effectiveness and timeliness within both the getting-better and living-withillness domains. We did not conduct analyses to provide weights
or attribute importance to these categorizations. That would require a review of the evidence for the impact of each “cell” on
outcomes such as costs, morbidity, mortality, or quality of life.
Those analyses were beyond the scope of the current project.

Computerized Needs-Oriented Quality Measurement
Evaluation System Measures
The Computerized Needs-Oriented Quality Measurement
Evaluation System (CONQUEST) is a tool to evaluate health care
quality measures in a systematic fashion.29 It allows for identification of measures used in specific patient populations. In this
project we used age as an identifying characteristic for a patient
population and extracted all measures applicable to patients ⬍18
years old. Using this method, we identified additional measures
for inclusion in this project.

CAHMI Measures
We identified measures developed by CAHMI,24 which is a
national collaboration established in 1998 to identify priorities for
developing new quality measures and to oversee development of
new measures. We included all child health measures developed
by CAHMI.

Definition of a Health Care Quality Measure
There are several types of measures promoted to assess the
quality of care; however, we chose to focus our analyses on clinical
performance measures. Clinical performance measures are defined in CONQUEST as:
“tools that assess the delivery of clinical services. . . . [They]
estimate the extent to which a health care provider delivers
clinical services that are appropriate for the patient’s condition; provides the clinical services safely, competently, and in
the appropriate time frame; and achieves the desired outcomes in terms of those aspects of patient health and satisfaction that can be affected by clinical services.”29
These measures can address processes, outcomes, utilization,
access, patient satisfaction, and patient experiences with care.
Valid and reliable clinical performance measures can be used for
quality-improvement efforts.30 Although the Donabedian framework for evaluating quality includes assessments of structures,
processes, and outcomes,31 we did not include structural measures
as recommended by the IOM.1 There is less evidence of an association between structure and outcomes, patients are more interested in process and outcomes, and few structural elements are
pediatric-specific.
Measures consisted of individual items that were clinical performance measures as well as composite measures made up of
several items. For example, chlamydia screening is a stand-alone
clinical performance measure, whereas a patient-satisfaction measure could be based on several items such as the patients’ perception of physician respect, politeness of the staff, and time spent
waiting to see the physician. In the case of composite measures,
we included only the single measure and did not conduct counts
on the individual items used to make up the measure. Most of the
composite measures came from survey instruments.

# The IOM proposes selection of measures based on their importance,
scientific soundness, and feasibility of use. We reviewed the scientific
soundness and feasibility of each measure, and the results are available on
request.
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Balance and Comprehensiveness
For the purposes of this project, we evaluated balance and
comprehensiveness by determining whether measures assess care
for all children versus care for children with special health care
needs (CSHCN) and whether measures cover the developmental
range of pediatric health care (see Fig 2). We used the developmental range of childhood because, clinically, the needs of children vary significantly from infancy to young adulthood. We
defined the developmental stages of pediatrics as infancy to preschool (0 –5 years), childhood (5–12 years), and adolescence (12–18
years).
We focused on the balance of measures for general care, which
represents the vast majority of care given to all children, with
measures of care for CSHCN. This subgroup of pediatric patients
is at greatest risk for poor outcomes related to poor quality care
and is the greatest utilizer of health care. In addition, their developmental and growth needs challenge caretakers to coordinate
their care across settings that range from subspecialists to schoolbased care. Some of the measure sets were designed for use in
CSHCN, and those measures were categorized as belonging to
CSHCN. Other measure sets include screening questions for the
identification of CSHCN. Although the measures themselves reflect general care (eg, has your doctor talked to you about how
your child is feeling, growing, or behaving?), if they applied to
CSHCN, they were categorized as belonging to the CSHCN.

Equity
Equity is an overarching dimension across the framework. We
included an analysis of the capacity of health care quality-measure
sets to compare quality between different populations. For each
measure set we determined whether it had ever been used in
comparative analyses to assess equity and listed all variables
within the measure sets that could be used for comparative analyses of equity. This list of variables included primarily demographic measures such as gender, race, income, health status, and
insurance status. We also reviewed the background materials and
the medical literature to determine whether the survey was available in languages other than English and whether developers had
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Fig 1. Analytic grid for health care
quality measures.

Fig 2. Analytic grid for balance
and comprehensiveness. # indicates
CSHCN.

conducted tests of validity of the measures across different populations. Such tests were only applicable to the survey measure
sets. Administrative data often do not include race/ethnicity,
which limits the capacity of administrative data to be used to
study racial/ethnic disparities in care. However, we determined
whether they included measures of infant mortality. This measure
was chosen because it is one of the Healthy People 2010 priority
areas for reductions in racial disparities in health care (see Fig 3).
The research assistants on our team (T.J. and J.K.) conducted
the initial analyses. The results then were independently reviewed
by 2 of the physician researchers on the team (A.C.B. and J.P.T.C.).
When there was disagreement regarding the categorization of a
measure, it was reviewed and discussed by the team. By using the
criteria for operationalization, the measure was discussed until
there was consensus regarding classification.

RESULTS

We identified 19 health care quality-measure sets
containing 396 quality measures for children (Table
1). Among the 19 sets, 10 were developed specifically
for children, and 9 contain measures for both adult
and child health. Ten of the measure sets use administrative or medical record data, and 9 use survey
data. We also identified several measure sets in development that we did not include in our analyses.
However, we included a list of those measure sets to
provide an overview of emerging child health care
quality measures (Table 2).
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Fig 3. Analytic grid for equity.

TABLE 1.
ses

Health Care Quality Measure Sets Used in Analy-

• Ambulatory Care Medical Audit Demonstration Project
(ACMAD)#
• AHRQ Quality Indicators (AHRQ QIs)
• Avoidable Hospitalizations (AVHO)
• Complications Screening Program Beth Israel Hospital (BIH)
• CAHPS 2.0 Child Core Questionnaire and the CSHCN
supplement (CAHPS)#
• Child Health Quality Institute Metrics, Child Health Corp of
America (CHCA)#
• Health Plan Employer Data and Information Set (HEDIS)
• JCAHO Indicator Measurement System (JCAHO/IM)
• Multi-Dimensional Assessment of Parental Satisfaction
(MAPS)#
• Maryland Hospital Association Quality Indicator Project
(MDQI)
• Medical Expenditure Panel Survey (MEPS)
• Parents’ Perception of Primary Care (P3C)#
• Primary Care Assessment Tool–Child Edition (PCAT)#
• Promoting Healthy Development Survey (PHDS)#
• Picker Pediatric Inpatient Survey (Picker)#
• Rand QA Tools System (Rand)
• Family Survey: Measuring Quality Managed Care for CSHCN
(SERVE)#
• United Healthcare Report (UHCR)
• Young Adults Health Care Survey (YAHCS)#
# indicates measure sets exclusively for use in children.

Health Care Quality Domains

After categorizing the measures within the quality
domains, we found that most (59.1%) measures fell
within the effectiveness domain (see Table 3). As
expected, there were very few (14.4%) measures
within the safety domain. Most of the safety measures focused on inpatient care with the exception of
those in the Rand QA Tool, which contained outpatient measures such as review of drug interactions. A
moderate proportion of measures were classified as
relating to patient-centeredness (32.1%) and timeliness (33.3%).
Patient-Perspective Domains

The largest proportion of measures (40.2%) fell
within the getting-better domain (see Table 4). The
204

next most common domains were staying healthy
(24%) and nondimensional (23.5%). There were
fewer measures in the living-with-illness category
(17.4%). Some measures were designed for use in
CSHCN, and they made up a large portion of the
measures for this group of patients. As expected,
there were no quality measures in the end-of-life
domain.
Balance and Comprehensiveness

The majority (ⱖ79%) of the measures could be
applied to children across all age groups (see Table
5). Although the measures were well represented
across the age spectrum, there were fewer measures
designed specifically for each age category; 10.9% for
infants, none for children, and 8.8% for adolescents
(see Fig 4). The measures that were specifically for
the infant/toddler age group included infant mortality and measures from the Promoting Healthy Development Survey (PHDS). Similarly, measures exclusively for adolescents were seen only in the Rand
QA Tool and the Young Adults Health Care Survey
(YAHCS). School-aged children had no measures
unique to their age group. With regard to health
status, most of the measures were designed for use in
the general pediatric population (81.1%), with a significant proportion (18.9%) designed for CSHCN (see
Table 5).
Equity

Six of the measure sets had been used previously
to compare outcomes among populations at risk (eg,
minorities or Medicaid recipients). All 9 of the survey measure sets contained items to identify patients
at risk for poor outcomes, and 4 were available in
other languages. However, only one survey [Consumer Assessment of Health Plans (CAHPS)] had
undergone studies of cross-cultural validation.
Among the 10 measure sets using administrative or
medical record data, 3 contained measures of infant
mortality (see Fig 5).
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TABLE 2.

Emerging Initiatives That Include Child Quality Measures
Quality-Measure Sets

Description

Asthma CAHPS

Based on the Consumer Assessment of Health Plan Study Child Core
Survey; this 56-item instrument was developed by Homer et al at Harvard
University for use in the Pediatric Asthma Care Patient Outcomes
Research Team (PAC PORT-II) project.
This tool, developed over the past 2 years, is designed to strengthen clinical
care provided by school-based health centers. The current version of the
tool is the basis for a beta test currently being conducted at 19 schoolbased health centers around the country.
Developed by the Centers for Disease Control, the NIS is a survey that asks
questions about childhood immunization for children 19–35 months of age.
Data are used to monitor immunization coverage, a measure of
effectiveness, in the preschool population.
SLAITS is telephone survey with multiple modules including ones for health,
child well being, and welfare, the National Survey of Early Childhood
Health, and CSHCN
This survey collects data to examine relationships between health promotion
in the pediatric office and in the home. It includes sections on health care
utilization, perceived quality of care, and health status.
These are algorithms using systematic literature reviews to identify
indicators of complications developed by researchers at AHRQ based on
the International Classification of Diseases–Ninth Edition.
The PHDS-PLUS is a survey derived from the PHDS. Items were added to
the PHDS for information related to access to care, child health, maternal
health, and other issues that affect the child’s health and health care use.
The TOHIS assesses teen health, health status, school involvement,
participation in risky behaviors, and whether key aspects of nationally
recommended preventive care are provided by health care providers to
young adults.
The PAHIS and online survey of parents with asthmatic children. It assesses
asthmatic children’s health status, school attendance, utilization, exposure
to asthma risk factors, and provision of recommended care for asthmatic
children.

Center for Health and Health Care in
Schools (Continuous Quality
Improvement)
National Immunization Survey (NIS)

State and Local Area Integrated Telephone
Survey (SLAITS)
National Survey of Early Childhood Health
(NSECH)
Patient Safety Indicators (PSIs)
PHDS-PLUS
RWJF/FACCT: Teen Online Health
Indicators Survey (TOHIS)
RWJF/FACCT: Pediatric Asthma Health
Indicators Survey (PAHIS)

TABLE 3.

Proportion of Measures Within Each Quality Domain

Quality-Measure
Sets*

ACMAD
AHRQ QIs
AVHO
BIH
CAHPS
CHCA
HEDIS
JCAHO/IM
MAPS
MDQI
MEPS
P3C
PCAT
PHDS
Picker
Rand
SERVE
UHCR
YAHCS
Total

Quality Domains
Safety
N (Row %)

Effectiveness
N (Row %)

Patient-Centeredness
N (Row %)

Timeliness
N (Row %)

Total No. of
Measures in Set
Total, N

0 (0)
0 (0)
0 (0)
18 (100)
0 (0)
6 (17.6)
0 (0)
10 (45.5)
0 (0)
8 (61.5)
1 (4.8)
0 (0)
1 (2.0)
0 (0)
1 (16.7)
11 (15.9)
1 (14.3)
0 (0)
0 (0)
57 (14.4)

26 (100)
9 (100)
7 (100)
18 (100)
0 (0)
32 (94.1)
6 (31.6)
22 (100)
3 (27.3)
9 (69.2)
14 (66.7)
0 (0)
0 (0)
6 (85.7)
1 (16.7)
69 (100)
0 (0)
5 (100)
7 (87.5)
234 (59.1)

0 (0)
0 (0)
0 (0)
0 (0)
30 (75)
0 (0)
0 (0)
1 (4.5)
7 (63.6)
2 (15.4)
5 (23.8)
19 (82.6)
36 (70.6)
6 (85.7)
6 (100)
0 (0)
7 (100)
0 (0)
8 (100)
127 (32.1)

2 (7.7)
7 (77.8)
7 (100)
0 (0)
14 (35)
4 (11.8)
15 (78.9)
7 (31.8)
1 (9.1)
3 (23.1)
4 (19.0)
4 (17.4)
15 (29.4)
1 (14.3)
2 (33.3)
41 (59.4)
5 (71.4)
0 (0)
0 (0)
132 (33.3)

26
9
7
18
40
34
19
22
11
13
21
23
51
7
6
69
7
5
8
396

* See Table 1 for full names of the measure sets.

DISCUSSION

Using the IOM national health care quality report framework as a template, we evaluated the
current health care quality measures for children.
Based on our review, we made the following observations regarding the set of quality measures
for child health.
Categorization of the measures in the health care

quality domains shows that there were relatively few
items in the safety domain. Safety measures currently focus on serious errors in health care delivery
with an emphasis on medical and surgical error in
inpatient settings. Most measures fell within the effectiveness domain, with a moderate number categorized in the patient-centeredness and timeliness domains.
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TABLE 4.

Proportion of Measures in Each Patient-Perspective Domain

QualityMeasure
Sets*

Staying
Healthy N
(Row %)

Getting
Better
N (Row %)

Living With
Illness
N (Row %)

End of Life
N (Row %)

No
Dimension
N (Row %)

Total No. of
Measures in Set
Total, N

ACMAD
AHRQ QIs
AVHO
BIH
CAHPS
CHCA
HEDIS
JCAHO/IM
MAPS
MDQI
MEPS
P3C
PCAT
PHDS
Picker
Rand
SERVE
UHCR
YAHCS
Total

8 (30.8)
1 (11.1)
0 (0)
0 (0)
1 (2.5)
3 (8.8)
7 (36.8)
5 (22.7)
1 (9.1)
1 (7.7)
12 (57.1)
5 (21.7)
3 (5.9)
5 (71.4)
0 (0)
32 (46.4)
0 (0)
4 (80)
7 (87.5)
95 (24.0)

18 (69.2)
8 (88.9)
7 (100)
18 (100)
1 (2.5)
33 (97)
8 (42.1)
16 (72.7)
0 (0)
13 (100)
0 (0)
1 (4.3)
5 (9.8)
1 (14.3)
6 (100)
23 (33.3)
0 (0)
1 (20)
0 (0)
159 (40.2)

0 (0)
3 (33.3)
2 (28.6)
0 (0)
19 (47.5)
6 (17.6)
3 (15.8)
4 (18.2)
11 (100)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
14 (20.3)
7 (100)
0 (0)
0 (0)
69 (17.4)

0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

0 (0)
0 (0)
0 (0)
0 (0)
19 (47.5)
0
3 (15.8)
0 (0)
0 (0)
0 (0)
9 (42.9)
17 (73.9)
43 (84.3)
1 (14.3)
0 (0)
0 (0)
0 (0)
0 (0)
1 (12.5)
93 (23.5)

26
9
7
18
40
34
19
22
11
13
21
23
51
7
6
69
7
5
8
396

* See Table 1 for full names of the measure sets.
TABLE 5.

Proportion of Measures in Each Category of Balance and Comprehensiveness

QualityMeasure
Sets*

ACMAD
AHRQ QIs
AVHO
BIH
CAHPS
CHCA
HEDIS
JCAHO/IM
MAPS
MDQI
MEPS
P3C
PCAT
PHDS
Picker
Rand
SERVE
UHCR
YAHCS
Total

Developmental Stage

Health Status

Infants
N (Row %)

Children
N (Row %)

Adolescent
N (Row %)

General
Population
N (Row %)

CSHCN
N (Row %)

Total No. of
Measures in
Measure Set
Total, N

26 (100)
9 (100)
7 (100)
18 (100)
40 (100)
33 (97)
13 (68.4)
22 (100)
11 (100)
13 (100)
20 (95.2)
23 (100)
51 (100)
7 (100)
6 (100)
36 (52.2)
7 (100)
5 (100)
0 (0)
347 (87.6)

18 (69.2)
8 (88.9)
7 (100)
18 (100)
40 (100)
19 (55.9)
13 (68.4)
19 (86.4)
11 (100)
12 (92.3)
20 (95.2)
23 (100)
51 (100)
0 (0)
6 (100)
43 (62.3)
7 (100)
3 (60)
0 (0)
318 (80.3)

0 (0)
8 (88.9)
7 (100)
18 (100)
40 (100)
20 (58.8)
16 (84.2)
19 (86.4)
11 (100)
12 (92.3)
21 (100)
23 (100)
51 (100)
0 (0)
6 (100)
44 (63.8)
7 (100)
2 (40)
8 (100)
313 (79.0)

26 (100)
6 (66.7)
5 (71.4)
18 (100)
21 (52.5)
27 (79.4)
16 (84.2)
18 (81.8)
0 (0)
13 (100)
21 (100)
23 (100)
51 (100)
6 (85.7)
6 (100)
51 (73.9)
0 (0)
5 (100)
8 (100)
321 (81.1)

0 (0)
3 (33.3)
2 (28.6)
0 (0)
19 (47.5)
7 (20.6)
3 (15.8)
4 (18.2)
11 (100)
0 (0)
0 (0)
0 (0)
0 (0)
1 (14.3)
0 (0)
18 (26.1)
7 (100)
0 (0)
0 (0)
75 (18.9)

26
9
7
18
40
34
19
22
11
13
21
23
51
7
6
69
7
5
8
396

* See Table 1 for full names of the measure sets.

As expected, in the patient-perspective domains
there were no measures in the end-of-life category.
CSHCN represent those who are living with illness
and make up between 10% and 20% of the pediatric
population. At the same time, ⬃18% of the measures
fell within the living-with-illness domain. Thus, the
proportion of measures in that domain mirrors the
proportion of children who are living with illness. A
good amount of the measures were categorized in
the staying-healthy and getting-better domains;
however, nearly one fourth of all domains were classified as nondimensional.
The measure sets contained several measures that
applied to children of all ages, but very few focused
on specific age groups to provide a more detailed
206

assessment of their care. When there were measures
specifically for infants, they most commonly were
related to low birth weight and infant mortality. The
PHDS was the only measure set specifically designed
for infants and preschoolers. The Rand QA Tool
included some measures specifically for infants, preschoolers, and adolescents. The YAHCS was the only
measure set designed specifically for adolescents.
There were no measure sets designed specifically for
use in school-aged children.
The second component of balance and comprehensiveness focused on the inclusion of measures for
CSHCN. Nearly 19% of the measures were meant for
use in this group. We found that the categorization in
the living-with-illness domain overlapped signifi-
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Fig 4. Proportion of measures applicable to each
age group with proportion exclusive to each age
group.

Fig 5. Number of measure sets meeting equity criteria.

cantly with this part of the balance-and-comprehensiveness analysis. We concluded that little additional
information was gleaned from including this analysis in addition to the health care quality analyses.
Only one third of the measure sets had been previously used in studies of equity. However, all 9 of
the surveys contain items that allow investigators to
identify patients at risk for poor outcomes. The lack
of previous work on equity relates more to the application of measures than to their capacity for use in
such studies. Among the 9 surveys, only 4 were
available in languages other than English, and 1 had
undergone cross-cultural validation. With regard to
the 10 measure sets based on administrative data,
only 3 included measures of infant mortality.
Limitations

When we sought to identify quality measures, we
did not review measure sets designed for use in
adult populations or those that addressed women’s
health or pregnancy care. As a result, we may have
omitted measures that could be applied to pediatric
patients, particularly adolescents. Pregnancy is a major cause of hospitalization for patients ⬍18 years
old14; however, we did not encounter measures that
addressed pregnancy care for adolescents in our review. Rather than conclude that there are no measures addressing pregnancy care for adolescents, we
assume that, had we reviewed measure sets focusing
on women’s health, we would have encountered
measures applicable to the adolescent age group.
We presented summary counts of the measures

and did not include weighting in our analyses. As a
result, a measure set that contains several individual
measures would greatly impact our total counts. In
addition to weighting by number of measures, we
did not include weights by impact of the measure. It
could be argued that some measures are more important because of greater scientific evidence for
their use, some are applicable to a large proportion of
patients, or some are associated with higher costs of
care. To weigh the individual measures by these
factors, we would have needed to conduct impact
analyses for each measure, which was beyond the
scope of the current project.
Similarly, we did not conduct comparative analyses of the relative validity or reliability of the measures. We did collect information reported by the
measure developers regarding their validity and reliability studies. However, we did not develop a
method for comparing results or for hierarchical reporting of which measures are more or less valid and
reliable.
In concluding whether there are enough measures
in a particular domain (eg, safety or measures for
CSHCN), there are no standards to determine when
“enough is enough.” It could be argued that CSHCN
are at great risk for poor outcomes, hence they
should have measures that address all aspects of
their care, which currently is not the case. It could
also be argued that the proportion of measures for
CSHCN should be similar to their proportion in the
pediatric population, which is currently the case.
Without already established criteria for determining
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when there are enough measures, we are limited in
our ability to conclude whether we have enough
measures in some domains and whether we need
more measures in others.
CONCLUSIONS

Measures of health care quality for children are not
as well developed as those for adults. However, several factors are converging to bring issues of child
health care quality to the forefront. This project is the
first attempt to apply the IOM framework to health
care quality measures for children.
In the quality analyses, we found very few safety
measures for children’s health. Medical errors is a
small but growing field in health care quality for
children33 but needs to grow to include both inpatient and outpatient measures of safety. Less has
been done to outline and test errors related to surgical procedures for children. Safety measures for children should include a focus on surgical procedures
that are more common in children such as circumcision, tonsillectomy, and appendectomy.
In the patient-perspective analyses, it was interesting to find that a large number of measures fell in the
nondimensional category. Measure developers usually did not use the IOM framework as a basis for
their work yet developed measures that are quite
useful. Most of the nondimensional measures address important overarching issues such as patientphysician relationship. Although those measures did
not fall neatly within the patient-perspective domains, they were readily classified within the health
care quality domains. As more work is done to apply
the IOM framework to current measures, those interested in health care quality should remain flexible
in its application and recognize that some parts of
the framework are applied more readily than others.
We noted a lack of health care quality measures
that are specific to each age group, and found none
applied to school-aged children. Although this is a
developmental period that is less challenging than
early childhood and adolescence, it is a period that
sets the stage for adolescent risk, and this is the age
when behavioral, developmental, and learning issues affect school performance. As more measures
are developed for children, there will be an ongoing
need to balance general measures applicable to all
children with measures that are specific to the various developmental stages.
The IOM has recommended that the equitable distribution of health care and services be an overarching concern in assessing health care in the United
States. Although recent work on disparities has focused on racial/ethnic disparities, issues of equity
can apply to differences in care noted by gender,
education, income, health status, insurance type, and
medical practice setting as well as race and ethnicity.34 –37 For the purposes of this project, when determining whether the measure sets have been used in
studies of equity, we included any studies that
looked at vulnerable populations (eg, minorities,
CSHCN, or Medicaid recipients). And when determining whether the measure sets could be used for
comparative analyses, we looked for several socio208

demographic items that could potentially be used for
comparison.
Research regarding racial/ethnic disparities in
health care is fairly new. As more work is conducted
to determine the root causes of observed disparities,
the content of the health care quality-measure sets
will need to be adjusted to accurately measure the
real causes of disparities. As an example, there is
evidence that not having English as a primary language is a major cause of difficulties in the health
system.38 If health care quality-measure sets measure
Latino ethnicity but not primary language spoken,
they will not be able to determine which patients are
at greatest risk for poor outcomes.
For further discussion of disparities in health care
quality, we recommend the work of Fiscella et al39
They have outlined several considerations for addressing disparities and our ability to monitor disparities within health care quality: 1) disparities
must be recognized as a major problem in health care
quality; 2) data must be accurate and readily available to monitor disparities, which is particularly important for federal Health Insurance Portability and
Accountability Act of 1996 initiatives for data collection in health care;40 3) performance measures
should be stratified to highlight disparities; and 4)
reimbursement of health care services should consider the race and socioeconomic status of the patients served to improve reimbursement to those
who care for high risk patients.
Most of the surveys have the ability to be used for
studies of equity because they contain variables that
can be used for comparative analyses. Many of the
measures include CAHPS-like questions of patient
experiences of care. Morales et al41 studied these
measures using methods of item response theory.
Briefly, item response theory proposes that subjects
can vary in response to an item based on an underlying or latent trait.42,43 As a result, differences observed in scales may reflect differences in the applicability of the test items rather than true differences
in the state of respondents. Their studies using
CAHPS found no differences in functioning by race
or ethnicity. Additional work is needed in all the
survey measures to assess the cross-cultural validity
of their application.
Last, many of the measures rely on patient selfreport to evaluate the patient-centeredness component of care. These measures need to be made available in several languages and undergo validity
testing in those languages as well to insure their
cross-cultural validity for measuring care.
Our final consideration was whether the current
set of health care quality measures addresses common causes of illness. As more health care quality
measures for children are developed, researchers
need to map newer measures to common causes of
health care use for inpatients and outpatients. As an
example, the most common cause for hospitalization
is newborn care, yet we found no measures of hepatitis B vaccine, phenylketnonuria screening at 24
hours of life, screening for jaundice, or appropriate
follow-up of newborns after hospital discharge,
which are recommended practices for newborn care.
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Some of these measures could be obtained from administrative data, whereas others would require
more costly medical record reviews. However, they
are all measures that assess aspects of care given to
each of the 4 million children born in the United
States each year.
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